Metabotropic glutamate receptors modulate the NMDA- and AMPA-induced gene expression in neocortical interneurons.
Group I metabotropic glutamate receptors (mGluRIs) can be colocalized with ionotropic glutamate receptors in postsynaptic membranes. We have investigated whether mGluRIs alter the gene transcription induced by N-methyl-D-aspartate (NMDA) and (S)-alpha-amino-3-hydroxy-5-methyl-4-isoxazolpropionic acid (AMPA) receptors in rat neocortical gamma-aminobutyric acid (GABA) interneurons. In cultures of dissociated interneurons, the mGluRI antagonists LY367385 and MPEP reduced the increase in phosphorylation of the transcription factor CREB induced by NMDA as well as the expression of the proenkephalin (PEnk) gene. In contrast, they enhanced the AMPA-induced CREB phosphorylation and PEnk gene expression. Stimulation of the mGluRIs was due to network activity that caused the release of endogenous glutamate and could be blocked by tetrodotoxin. In organotypic cultures of neocortex, endogenous glutamate enhanced the PEnk gene expression by acting on NMDA and AMPA receptors. These effects were modulated via mGluRIs. In patch-clamp experiments and in biochemical studies on receptor density, stimulation of mGluRIs acutely affected NMDA receptor currents but had no long-term effect on NMDA receptor density at the cell surface. In contrast, stimulation of mGluRIs decreased the density of AMPA receptors located at the cell surface. Our results suggest that mGluRIs regulate the glutamate-induced gene expression in neocortical interneurons in a physiologically relevant manner.